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2 Mathieu $fe_{m}(z, q),$ $ge_{m}(z, q)$
PP 4 (Shin-ichiro Yamashita)
Helmholtz
$\frac{d^{2}y}{dz^{2}}+(\lambda-2q\cos 2z)y=0$ (1)
Maihieu $\lambda$ . $q$ (1) 1
Maihieu 2 2 1 Mathieu
1 2 Mathieu . $\lambda$
Mathieu . 1 .











(2)\sim (5) (1) .
$A_{2}=V_{0}A_{0}$ ; $A_{4}=V_{2}A_{2}-2A_{0}$








(6) $A_{2k}$ $R_{k}=A_{k+2}/A_{k}$ .
$\ =A_{2}/A_{0}=V_{0}$ ; $R_{2}=A_{4}/A_{2}=V_{2}-2A_{0}/A_{2}=V_{2}-2/R_{0}$ ; $R_{0}=2/(V_{2}-R_{2})$











$fe_{2n}(z, q)=C_{2n}(q) \{zce_{2n}(z, q) +\sum_{k=0\infty}f_{2k+2}\sin(2k\infty+2)z\}$ (14)
$fe_{2n+1}(z, q)=C_{2n+1}(q)$ { $zce_{2n+1}(z,$ $q)$ $+ \sum_{k=0}f_{2k+1}s$ (2k+l)z} (15)
$ge_{2_{\theta}+2}(z, q)=S_{2n+2}(q) \{zse_{2n+2}(z)q) +\sum g_{2k}\cos(2k)z\}\infty$ (16)
$k=0\infty$
$ge_{2n+1}(z, q)=S_{2n+1}(q) \{zse_{2n+1}(z, q) +\sum g_{2k+1}\cos(2k+1)z\}$ (17)
$k=0$
2 Mathieu (1) .




$(\lambda-4k^{2})j_{2k}$ $-q\{f_{2k-2}+f_{2k+2}\}$ $=4kA_{2k}$ ; $k\geq 2$ (19)
(15) $\sim(17)$ $(1)$
$(\lambda-1+q)f_{1}$ $-qf_{3}$ $=2A_{1}$
$(\lambda-(2k+1)^{2})f_{2k+1}$ $-q\{j_{2k-1}+f_{2k+3}\}$ $=2(2k+1)A_{2k+1}$ ; $k\geq 1$ (20)
$\lambda g_{0}$ $-qg_{2}$ $=0$
$(\lambda-4)g_{2}$ $-q(2g_{0}+g_{4})$ $=-4B_{2}$
$(\lambda-4k^{2})g_{2k}$ $-q\{g2k-2+g_{2k+2}\}$ $=-4kB_{2k}$ ; $k\geq 2$ (21)
$(\lambda-1-q)g_{1}$ $-qg_{3}$ $=-2B_{1}$
$(\lambda-(2k+1)^{2})92k+1$ $-q\{92k-1+92k+3\}$ $=-2(2k+1)B_{2k+1}$ ; $k\geq 1$ (22)
3 . $k=1\sim n$ . 2
. \dagger $k=M$ . 2 . $k=n$
.
$V_{2}j_{2}$ $-f_{4}$ $=c_{2}$ (23)
$-f_{2}$ $+V_{4}f_{4}$ $-f_{6}$ $=c_{4}$ (24)
$-f_{4}$ $+V_{6}f_{6}$ $-h$ $=c_{6}$ (25)
, $c_{2k}=4kA_{2k}/qiV_{k}=(\lambda-k^{2})/q$
. 2 , , 2 $j_{2}$
$D_{4}f_{4}-f_{6}$ $=C_{4}$ (26)
, $D_{4}=V_{4}-1/D_{2}$ ) $D_{2}=$
$C_{4}=c_{4}+C_{2}/D_{2}$ ; $C_{2}=c_{2}$
$D_{6}f_{6}-f_{8}$ $=C_{6}$ (27)
, $D_{\epsilon}=V_{6}-1/D_{4}$ ; $C_{6}=c_{6}+C_{4}/D_{4}$
\dagger Mathicu $f_{n+2}=V_{n}f_{\hslash}-f_{n-2}$ . $narrow\infty$ . $0$ $\infty$ 2 . $\infty$
. $0$ $\infty$ . $\infty$ . $h=n$






. 2 . , $k=M$ $W_{2M}=1_{j}W_{2M+2}=0$
$W_{2k-2}=V_{2k}W_{2k}-W_{2k+2}-c_{2k}$ ; $k=M,$ $M-1,$ $\cdots,$ $n+1$ (29)
, $W_{2k}$ . $W_{2k}$ ,
$f_{2k}=W_{2k}-\theta A_{2k}$ ; $k=M,$ $M-1,$ $\cdots,$ $n$ (30)













$\theta$ $=(D_{2n}W_{2}-W_{2n+2}-C_{2\%})(D_{2}D_{4}\cdots D_{2n-2})/(2A_{0})$ (34)
$\theta$ (30) . $j_{2k}$ ; $k=M,$ $M-1,$ $\cdots,$ $n+1,$ $n$ . 2
$f_{2k}=(C_{2k}+f_{2k+2})/D_{2k}$ ; $k=n,$ $\cdots,$ $2,1$ (35)
$f_{2k}$ . (15) $\sim(17)$
$C_{2^{2}n}(q) \sum_{k=1}^{\infty}f_{2k}^{2}$ $=C_{2n+1}^{2}(q) \sum_{k=0}^{\infty}f_{2k+1}^{2}$ $=S_{2\mathfrak{n}}^{2}(q) \{2g_{0}^{2}+\sum_{k=1}^{\infty}g_{2k}^{2}\}$ $=S_{2n+1}^{2}(q) \sum_{k=0}^{\infty}g_{2k+1}^{2}$ $=1$ (36)
$C_{2n}(q),$ $C_{2n+1}(q),$ $S_{2n+2}(q),$ $S_{2n+1}(q)$ 2 Mathieu , 2
Clenshaw
[1] . Mathieu . , 6
[2]McLachlan, N.W., Theory and Application of Mathieu Functions, Dover Publ., N.Y., 1964.
$\uparrow 3$
$0$ 2 . . $karrow\infty$ . $\infty$
. $0$ $A_{2k}$ . $W_{2k}$ . . .
